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(54) DRAWER-TYPE DISK UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drawer-type disk unit which can surely 
prevent a flexible cable from being hung down by means of a simple constitution. 
SOLUTION: This drawer-type disk unit is provided with a disk unit body 20. The 
drawer-type disk unit is provided with a disk tray 1 on which a pickup 12 and a spindle 
motor 8 are mounted. The drawer-type disk unit is provided with a carrying-in 
mechanism 22 and a carrying-out mechanism 30 which are constituted in such a way 
that the disk tray can be taken in and out freely with reference to the disk unit body. 
The drawer-type disk unit is provided with a flexible cable 40A by which the disk unit 
body is connected electrically to a component to be mounted on the disk tray. In this 
case, a coupling part 5 is formed in a part of the flexible cable so as to be coupled to 
the rear end part 3d of the disk tray when the carrying-out operation of the disk tray 
is completed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A disk unit body and the disk tray carrying pickup and a spindle motor, A disk 
unit body is received in a disk tray. Carrying-in / taking-out device which can be 
taken freely and which was constituted like, The flexible cable which connected 
electrically a disk unit body and the loading components to a disk tray is provided. The 
drawer type disk unit characterized by forming the engagement section in said some 
of flexible cables so that it may engage with the back end section of a disk tray at the 
time of the completion of taking out of a disk tray. 

[Claim 2] The drawer type disk unit according to claim 1 characterized by constituting 
said engagement section from a lobe formed in some flexible cables, the notching 



section, or the split-face section. 

[Claim 3] The drawer type disk unit according to claim 1 characterized by constituting 
said engagement section raising some flexible cables. 

[Claim 4] The drawer type disk unit according to claim 1 characterized by constituting 
by fixing said engagement section to some flexible cables, and fixing a piece-like 
elastic member in the shape of a protrusion. 

[Claim 5] The drawer type disk unit according to claim 1 characterized by forming the 
engagement section in a part of one cable section while forming said flexible cable in 
the shape of about U characters. 

[Claim 6] The drawer type disk unit according to claim 1 characterized by forming said 
flexible cable in the shape of a straight. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the drawer type disk 
unit which connected electrically the electrical part and disk unit bodies of a disk tray 
for conveyance of a disk, such as CD and CD-ROM, by the flexible cable especially 
about a drawer type disk unit. 
[0002] 

[Description of the Prior Art] Generally, this seed drawer type disk unit consists of 
[ body / carrying-in / taking-out device (5, 22, 30) which can be taken freely and 
which was constituted like, and / of the disk tray 1 / the electrical part and the disk 
unit body 20 ] electrically connected flexible cables 40 to the disk unit body 20 in the 
disk tray 1 , the disk unit body 20, and the disk tray 1 , as shown in drawing 5 - drawing 
7 . 

[0003] It consists of the covering sections 2 and the body sections 3 which were 
fabricated in resin material, such as ABS and a polycarbonate, and, as for this disk 
tray 1, the fixed rail 5 of almost a prismatic form [ window hole / 4 ] is formed 
[ top-face plate 3a of the body section 3 ] in the outside of side-face plate 3b 
respectively in [ the stopper section 6 of about L forms ] one at the back end of 



bottom face-plate 3c. Moreover, the supporter 7 is arranged between top-face plate 
3a and bottom face-plate 3c in this disk tray 1, and the spindle motor 8 and the 
connector 9 are being fixed. The turntable 10 is being fixed to the revolving shaft of 
this spindle motor 8 so that the top face of that may project a little from the field of 
top-face plate 3a in the disk tray 1, the disk which is not illustrated to this is laid, and 
it is supported by the clamper 1 1. It is arranged in the window hole 4 of top-face plate 
3a so that it may become almost free for a disk moving the optical pickup 12 for 
performing record and playback of the information on the disk laid in a turntable 10 to 
radial. 

[0004] This disk tray 1 is constituted so that receipts and payments from the disk unit 
body 20 may be attained according to carrying-in / taking-out device mentioned later. 
This disk unit body 20 For example, the body case 21 where tubed fabricates top-face 
plate 21a, side-face plate 21b, and bottom face-plate 21c in resin material, and it has 
21 d of openings in one side, It consists of a U-shaped fixed rail 22 of that mostly 
continued and formed in the overall length, a supporter 23 arranged into the lower part 
behind the body section 21, and a connector 24 fixed by the supporter 23 inside the 
side-face plates 21b and 21b. In addition, when the disk tray 1 is carried in to the disk 
unit body 20 by point 23a of a supporter 23, the stopper section 6 of bottom 
face-plate 3c is contacted by it. 

[0005] Moreover, carrying-in / taking-out device to the disk unit body 20 of the disk 
tray 1 consists of a fixed rail 5 of the disk tray 1 , a fixed rail 22 of the disk unit body 20, 
and a movable rail 30. This movable rail 30 is mostly formed in the U shape, and it is 
formed so that the gestalt inside that may accompany the lateral part of the fixed rail 
5 and an outside gestalt may accompany the inside part of the fixed rail 22, 
respectively. And this movable rail 30 is constituted so that each rail may not 
separate, while it slides on each fixed rail 5 and 22 smoothly. 

[0006] Furthermore, the flexible flat-like cable 40 is connected between the 
connectors 9 and connectors 24 which have been arranged at the disk tray 1 and the 
disk unit body 20. This flexible cable 40 does the laminating and adhesion of the base 
member which has a conductive circuit pattern with insulation sheets, such as 
polyimide resin, and is formed in one field in the shape of a flat. This flexible cable 40 
arranges the 1st and 2nd connector 43 and 44 at each edge 40a and 40b of the 1st 
and 2nd cable sections 41 and 42 formed in the shape of U character, and, specifically, 
is constituted. And the 1st connector 43 is combined with a connector 9, and the 2nd 
connector 44 is combined with the connector 24, respectively. The great portion of 
especially 2nd cable section 42 is being fixed by adhesives etc. after arrangement so 
that bottom face-plate 21c of the body case 21 may be accompanied, and the 1st 
cable section 41 is located so that the most may accompany at bottom face-plate 
21c only at the time of carrying in. Between electrical parts, such as the spindle motor 
8 carried in the disk tray 1, and pickup 12, and the disk unit body 20, transmission and 



reception of a driving signal, various kinds of control signals, an informational 
informational record, regenerative signal, etc., etc., etc. are performed by this. 
[0007] Next, actuation of this drawer type disk unit is explained with reference to 
drawing 5 - drawing 7 . first, in taking out the disk tray 1 from the disk unit body 20 If 
a finger is hooked on the lower part of the covering section 2 in the disk tray 1 and it 
pulls in the direction A of an arrow head As shown in drawing 5 and drawing 7 , while 
the disk tray 1 is taken out from 21 d of openings of the disk unit body 20 based on a 
sliding operation with the fixed rails 5 and 22 and a movable rail 30 Since the 
connector 43 of one edge 40a is combined with the connector 9 electrically and 
mechanically, the 1st cable section 41 of the flexible cable 40 It will move one edge 
40a being pulled by the connector 9 which moves with the disk tray 1 , and deforming in 
the shape of radii. In this case, the 1st cable section 41 of the flexible cable 40 is 
contacted by the lower limit part whose part to which the top-most-vertices part 
deformed in the shape of radii extends from a radii-like part inside top-face plate 21a 
of the body case 21 at a connector 9 side is 3d of back end sections of the body 
section 3. 

[0008] On the other hand, when carrying in the disk tray 1 to the disk unit body 20, 
based on a sliding operation with the fixed rails 5 and 22 and a movable rail 30, the disk 
tray 1 is carried in to the disk unit body 20 through 21 d of openings by pushing the 
covering section 2 in the disk tray 1 in the direction B of an arrow head with a finger. 
Under the present circumstances, the great portion of 1st cable section 41 of the 
flexible cable 40 comes to be located so that bottom face-plate 21c of the part which 
adjoins the 2nd cable section 42 fixed to bottom face-plate 21c of the body case 21 
may be accompanied. 

[0009] According to this drawer type disk unit, it has the description that the easy 
configuration in comparison can perform carrying in and taking out for the disk tray 1 
easily to the disk unit body 20 by the relation currently arranged so that the flexible 
cable 40 may follow and move to a motion of the disk tray 1. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, it sets from the disk unit body 
20 of the disk tray 1 to a taking-out condition. Into the curving part (41a) of the shape 
of radii of the 1st cable section 41 in the flexible cable 40, the repulsive force over 
bending is working in the direction C of an arrow head. Consequently, while a part of 
curving part (41a) is contacted inside top-face plate 21a of the body case 21, partial 
41b prolonged from it is contacted by the lower part of 3d of back end sections of the 
body section 3 in the disk tray 1 . 

[0011] In this condition, if it is going to carry in the disk tray 1 to the disk unit body 20, 
frictional force will join the carrying-in direction and hard flow (the direction D of an 
arrow head) of the disk tray 1 at interstitial segment (part between curving part and 
connector 43 is called "interstitial segment" for convenience) 41c of the 1st cable 



section 41 from the force of the direction B of an arrow head, and the repulsive force 
of curving partial 41a. Usually, it comes to present the phenomenon given and gone 
down as the interstitial segment of the 1st cable section 41 is shown in drawing 8 , 
when this power relationship collapses according to a certain cause although it is set 
up so that it may become larger [ the force of the direction of B ] than the frictional 
force of the direction of D, and the frictional force of the direction of D becomes large. 
[0012] When this lappet going-down phenomenon becomes remarkable, in the case of 
carrying in on the disk unit body 20 of the disk tray 1 The 1st cable section 41 of the 
flexible cable 40 will be put between bottom face-plate 3c of the body section 3, and 
bottom face-plate 21c of the body case 21. There was a problem of becoming the 
cause of failure — smooth carrying-in actuation becoming impossible, or the circuit 
pattern of the flexible cable 40 being cut and a disk unit stopping operating normally 
etc.. 

[0013] Therefore, in the former, to stick the reinforcement member P on interstitial 
segment 41c of the 1st cable section 41 in the flexible cable 40, as it is shown in 
drawing 9 in order to solve such a problem for example, or to thicken thickness for the 
said division is tried. 

[0014] However, according to this proposal, although the effectiveness of an 
improvement is accepted, there have still been above-mentioned sporadic problems 
and there is a problem that sufficient dependability is not acquired, namely, the 
frictional force of curving partial 41a of the 1st cable section 41 and top-face plate 
21a of the body case 21 in the flexible cable 40 becomes large by a certain cause, or If 
it bends to interstitial segment 41c of the 1st cable section 41 and a peculiarity is 
attached at the time of the assembly of a disk unit, even if it sticks the reinforcement 
member P on interstitial segment 41c of the 1st cable section 41 It is difficult to 
prevent certainly the insert lump by lappet going down of the flexible cable 40. 
[0015] So, the purpose of this invention is to offer the drawer type disk unit which can 
prevent lappet going down of a flexible cable certainly by the easy configuration. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 
invention Therefore, a disk unit body, A disk unit body is received in the disk tray 
carrying pickup and a spindle motor, and a disk tray. Carrying-in / taking-out device 
which can be taken freely and which was constituted like, The flexible cable which 
connected electrically a disk unit body and the loading components to a disk tray is 
provided, and it is characterized by forming the engagement section in said some of 
flexible cables so that it may be engaged in the back end section of a disk tray at the 
time of the completion of taking out of a disk tray. 

[0017] Invention of the 2nd of this invention is characterized by constituting said 
engagement section from a lobe formed in some flexible cables, the notching section, 
or the split-face section. Moreover, the 3rd invention It is characterized by 



constituting said engagement section raising some flexible cables, and 4th invention is 
characterized by constituting, when said engagement section is fixed to some flexible 
cables and it fixes a piece-like elastic member in the shape of a protrusion. 
[0018] Furthermore, while invention of the 5th of this invention forms said flexible 
cable in the shape of about U characters, it is characterized by forming the 
engagement section in a part of one cable section, and 6th invention is characterized 
by forming said flexible cable in the shape of a straight 
[0019] 

[Embodiment of the Invention] Next, the 1st example of the drawer type disk unit 
concerning this invention is explained with reference to drawing 1 - drawing 3 . In 
addition, the same reference mark is given to the same part as the conventional 
example shown in drawing 5 - drawing 9 , and the detailed explanation is omitted. In 
this drawing, the description part of this example is having formed the engagement 
section 45 in the 1 st cable section 41 in flexible cable 40A so that it might engage with 
3d of back end sections of the disk tray 1 at the time of the completion of taking out 
of the disk tray 1 . 

[0020] The notching section 46 is formed in the part in which this engagement section 
45 is the 1st cable section 41 which adjoins the 2nd cable section 42, and it is formed 
in so that it may have a predetermined protrusion include angle to a cable side starting 
into the part except a circuit pattern, and the engagement section 45 was formed. 
[0021] Although interstitial segment 41c of the 1st cable section 41 hanging down is 
prevented when this engagement section 45 engages with 3d of back end sections of 
the disk tray 1 at the time of the completion of taking out of the disk tray 1, the 
engagement force over 3d of back end sections is influenced by the thickness of the 
engagement section 45, width of face, a protrusion include angle, elasticity, etc. 
Therefore, as for the optimum conditions of these elements, determining by the 
concrete configuration of a disk unit is desirable. For example, although the protrusion 
include angle theta to the cable side of the engagement section 45 has desirable 
about 50-90 degrees, it can also be set as include angles other than the above with 
the configuration member of flexible cable 40A, the magnitude of the force of acting 
on it, etc. In addition, this engagement section 45 can also be symmetrically formed in 
the both sides of the 1st cable section 41. 

[0022] This engagement section 45 can also be formed by fixing a piece of strip of 
paper-like elastic member to the request part of the 1st cable section 41 in the shape 
of a protrusion, although formed using a part of 1st cable section 41 in flexible cable 
40A. Moreover, the engagement section can form the notching section which it 
constitutes so that it may project from a cable side, and also hooks on 3d of back end 
sections of the disk tray 1, and may engage with the 1st cable section 41, or can form 
the split-face section which frictional force increases, and can also be constituted. 
[0023] Next, carrying-in / taking-out actuation to the disk unit body 20 of the disk 



tray 1 is explained. Drawing 2 (a) shows the carrying-in condition to the disk unit body 
20 of the disk tray 1. In this condition, the 1st cable section 41 in flexible cable 40A is 
located while bottom face-plate 3c of the body section 3 in the disk tray 1, and 
bottom face-plate 21c of the body case 21 in the disk unit body 20, and so that 
bottom face-plate 21c may be accompanied. By this, in the engagement section 45, as 
shown in this drawing (b), it will be inserted by bottom face-plate 3c and bottom 
face-plate 21c. 

[0024] In this condition, in order to take out the disk tray 1 from the disk unit body 20 
First, if a finger is hooked on the lower part of the covering section 2 in the disk tray 1 
and it pulls in the direction A of an arrow head As shown in drawing 1 , while the disk 
tray 1 is taken out from 21 d of openings of the disk unit body 20 based on a sliding 
operation with the fixed rails 5 and 22 and a movable rail 30 Since the connector 43 of 
one edge 40a is combined with the connector 9 electrically and mechanically, the 1st 
cable section 41 of flexible cable 40A It will move one edge 40a being pulled by the 
connector 9 which moves with the disk tray 1, and deforming in the shape of radii. 
[0025] especially, it will be in the protrusion condition of bottom face-plate 3c of the 
body section [ in / in the engagement section 45 / the disk tray 1 ] 3, and bottom 
face-plate 21c of the body case 21 in the disk unit body 20 which shows the 
engagement section 45 to drawing 3 (b) according to the elastic stability of itself when 
it is opened wide, since it puts. And while top-most-vertices partial 41a transformed 
by the 1st cable section 41 of flexible cable 40A in the shape of radii is contacted 
inside top-face plate 21a of the body case 21, the engagement section 45 is rubbed 
and engaged at 3d of back end sections of the body section 3. Moreover, partial 41b 
prolonged from radii-like curving partial 41 a is also contacted by the lower limit part of 
3d of back end sections, and taking out completes it. 

[0026] Next, when carrying in the disk tray 1 to the disk unit body 20, based on a 
sliding operation with the fixed rails 5 and 22 and a movable rail 30, the disk tray 1 is 
carried in to the disk unit body 20 through 21 d of openings by pushing the covering 
section 2 of the disk tray 1 in the direction B of an arrow head with a finger. Under the 
present circumstances, although frictional force joins the carrying-in direction and 
hard flow (the direction D of an arrow head) of the disk tray 1 at interstitial segment 
41c of the 1st cable section 41 of flexible cable 40A from the force of the direction B 
of an arrow head, and the repulsive force of curving partial 41a When the engagement 
section 45 of the 1st cable section 41 is rubbed and engaged at 3d of back end 
sections of the body section 3, it is acting so that the force of the direction D of an 
arrow head from curving partial 41a may be eased substantially. For this reason, 
interstitial segment 41c does not hang down by the relation to which the force of the 
direction B of an arrow head becomes larger than the force of the direction D of an 
arrow head un-wanting. Therefore, as shown in drawing 2 , the 1st cable section 41 is 
located between bottom face-plate 3c and bottom face-plate 21c so that bottom 



face-plate 21c may be accompanied, and the disk tray 1 completes carrying in while 
being smoothly carried in to the disk unit body 20. 

[0027] According to this example, it sets from the disk unit body 20 of the disk tray 1 
to the completion condition of taking out. Since the engagement section 45 of the 1st 
cable section 41 in flexible cable 40A is being rubbed and engaged at 3d of back end 
sections of the body section 3 in the disk tray 1 At the time of carrying in on the disk 
unit body 20 of the disk tray 1, to interstitial segment 41c of the 1st cable section 41, 
the force of the direction B of an arrow head, Even if the frictional force of the 
carrying-in direction of the disk tray 1 and hard flow (the direction D of an arrow head) 
is added from the repulsive force of curving partial 41a, the force of the direction B of 
an arrow head can always be made larger than frictional force from frictional force 
being eased by the engagement to 3d of back end sections of the engagement section 
45. Therefore, when lappet going down of interstitial segment 41c can be prevented, 
an insert lump in the unnatural condition can also be prevented between bottom 
face-plate 3c and bottom face-plate 21c. 

[0028] Drawing 4 shows the 2nd example of the drawer type disk unit concerning this 
invention, and the fundamental configuration is the same as the example shown in 
drawing 1 - drawing 3 . A different point is having formed flexible cable 40B in the 
shape of a straight. The engagement section 45 of the letter of a projection is formed 
in the part which may engage with 3d of back end sections of the disk tray 1 at the 
time of the completion of taking out of the disk tray 1 . According to this example, the 
same effectiveness as the 1st example is acquired. 

[0029] In addition, this invention is not restrained by the above-mentioned example at 
all, for example, hand control performs carrying in and taking out to the disk unit body 
of a disk tray, and also a motor, a gear, etc. can be used and turning on and off of a 
control switch can also perform automatically. "The disk tray carrying pickup and a 
spindle motor" tray [ in a claim ] Moreover, electrical parts, such as a spindle motor 
and pickup, can also be carried in the components which it carries in a disk tray, and 
also are attached to a disk tray, and the becoming expression is semantics including 
both. Moreover, connection with the request part by the side of the disk tray of a 
flexible cable and a disk unit body can also be made by soldering besides a connector 
etc. Although fixed by adhesives etc., it can fix with a pawl etc., or the flexible cable 
part which furthermore does not follow a motion of a disk tray at the time of carrying 
in and taking out can also be constituted so that it may not fix. 
[0030] 

[Effect of the Invention] Since the engagement section of a flexible cable is engaging 
with the back end section of a disk tray in the completion condition of taking out from 
the disk unit body of a disk tray as mentioned above according to this invention Even 
if the frictional force of the carrying-in direction of a disk tray and hard flow joins the 
interstitial segment of a flexible cable from the force of the carrying-in direction, and 



the repulsive force of a curving part at the time of carrying in on the disk unit body of 
a disk tray From frictional force being eased by the engagement to the back end 
section of the engagement section, the force of the carrying-in direction can always 
be made larger than frictional force, therefore, the flexible cable in a condition 
unnatural between the bottom face-plates of a disk tray when lappet going down of 
the interstitial segment of a flexible cable can be prevented, and a disk unit body — 
also putting — it can prevent. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional side elevation showing the taking-out condition of the disk 
tray in the 1st example of this invention. 

[Drawing 2] It is drawing showing the carrying-in condition of the disk tray in the 1st 
example of this invention, and for this drawing (a), it is a sectional side elevation and 
this drawing (b) is an expanded sectional view of the important section of this drawing 
(a). 

[Drawing 3] It is the flexible cable shown in drawing 1 , and for this drawing (a), it is a 

top view and this drawing (b) is a side elevation of this drawing (a). 

[Drawing 4] The top view showing the 2nd example of this invention. 

[Drawing 5] The perspective view showing the taking-out condition of the disk tray in 

the conventional example. 

[Drawing 6] The sectional side elevation of drawing 5 . 

[Drawing 7] The top view of the flexible cable shown in drawing 6 . 

[Drawing 8] The sectional side elevation showing the condition of some flexible cables 

having hung down and having gone down at the time of carrying in of a disk tray. 

[Drawing 9] The sectional side elevation showing the conventional example of an 

improvement. 

[Description of Notations] 

1 Disk Tray 

2 Covering Section 



3 Body Section 
3a, 21a Top-face plate 
3b, 21b Side-face plate 
3c, 21c Bottom face-plate 
3d Back end section 

5 22 Fixed rail (carrying-in / taking-out device) 

7 23 Supporter 

8 Spindle Motor 

9, 24, 43, 44 Connector 

10 Turntable 

1 1 Clamper 

12 Pickup 

20 Disk Unit Body 

21 Body Case 
21 d Opening 

30 Movable Rail (Carrying-in / Taking-Out Device) 
40A, 40B Flexible cable 

41 1st Cable Section 
41a Curving part 

41b The part prolonged from the curving section 
41c Interstitial segment 

42 2nd Cable Section 

45 Engagement Section 

46 Notching Section (Engagement Section) 
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